Background: Previous national and international studies of quality of life (QoL) in patients with skin diseases have revealed different levels of QoL impairment. The aims of this study were to assess QoL in patients with skin diseases in central Saudi Arabia using the newly validated Skindex-16 instrument and to determine the association between QoL in patients with skin disease, sociodemographic data, and disease characteristics. Methods: A cross-sectional study was conducted in 283 adult patients who visited the outpatient dermatology clinics of King Abdulaziz Medical City, Riyadh, Saudi Arabia, over 3 months. The patients were interviewed using a pretested Arabic version of the Skindex-16 to measure the effect of skin disorders on their QoL during the previous 7 days. Patient characteristics, medical history, and clinical findings were collected. Multiple linear regression analyses were used to relate the demographic and clinical characteristics to the percentage mean QoL score, and P # 0.05 was considered to be statistically significant. Results: QoL was good in 69% of the respondents, with a total percent mean score of 31.80 ± 20.16. The emotional domain was the most affected (mean percentage score 44.27 ± 27.06), followed by symptoms (31.45 ± 28.40) and functioning (14.61 ± 22.75). After adjustment for potential confounders, poorer QoL was significantly associated with female gender (P = 0.03), older age (P = 0.003), rural origin (P = 0.03), positive family history of the same lesion(s) (P = 0.01), shorter duration of #6 months (P = 0.02), generalized spread (P # 0.02), and lack of isotretinoin treatment (P = 0.02). Conclusion:. The QoL results in this study were generally more optimistic than those of many previous studies. This discrepancy may be due to biases in questionnaire responses or to cultural differences in experience of skin disease and perception of disability. Significant predictors of QoL were not the same for the three domains of the Skindex scale. Further studies of specific diseases and educational programs targeting patients at higher risk for QoL impairments are recommended.
Introduction
Skin diseases are a common health condition responsible for considerable disability. 1 Patients with skin disease may experience severe symptoms, such as itching, pain, and discomfort, that can have a profound psychological impact. Furthermore, patients' social and physical activities, including sports and work, may be adversely affected because of reluctance to allow others to see their skin disease. Some treatment modalities can situationally decrease quality of life (QoL) due to the difficulties involved in using topical creams and ointments.
Although mortality rates are generally low, skin diseases have significant effects on QoL. 3 The disability-adjusted life years associated with skin diseases have been reported to be similar to that of other medical conditions. The evidence has also shown deficits in objective QoL measurements associated with common skin diseases (eg, acne) that are comparable with those of chronic disorders, such as asthma, diabetes, and arthritis. 4 QoL measures can potentially allow dermatologists to record and monitor a patient's progress with valid, reliable methods that allow intrapersonal and interpersonal comparisons. 5 Measuring dermatological health-related QoL warrants more methodological studies to test and possibly refine existing instruments or to create new ones. Cultural differences should be considered when creating a tool that scientifically measures dermatological health-related QoL. 6 Previous worldwide studies of QoL in patients with different skin diseases, such as acne, 7 psoriasis, 8 vitiligo, [9] [10] [11] eczema, 8 and cutaneous melanoma 12 have revealed different levels of QoL impairment. Different levels of QoL impairment in patients with skin diseases have also been noted in developing countries, such as Saudi Arabia. [13] [14] [15] [16] However, many methodological issues remain, including the problem of cultural differences when the same measure is used in different countries. 6 The Skindex is an instrument that measures the effects of a skin disease on a patient's QoL, and has been refined and studied extensively. 17 It is a self-administered questionnaire that was originally created in English. It initially included 61 questions but was then modified to 29 questions. Later, a 16-question short questionnaire, known as the Skindex-16, was introduced. The Skindex-16 assesses the domains considered to be essential in any QoL assessment instrument, such as burden of symptoms, social function, and emotional state. 17 The Skindex-16 has advantages over the Skindex-29, in that it is a brief, single-page version with fewer items, and measures the inconvenience rather than frequency of a patient's experiences. 17 An Arabic version of the Skindex-16 has been validated and adapted to Saudi culture. 18 The present study assessed QoL in patients with skin disease using the newly validated Skindex-16 for Saudis at the King Abdulaziz Medical City (KAMC), Riyadh, Saudi Arabia, and determined the association between QoL in patients with skin disease, sociodemographic data, and disease characteristics.
Materials and methods
This study was conducted at King Abdulaziz Medical City (KAMC), which is located in Riyadh, Kingdom of Saudi Arabia. KAMC is a tertiary hospital with a 690-bed capacity, including 25 beds for expected surgical procedures and 132 beds for emergency admissions. Eight consultants run the KAMC dermatology department, which includes eight outpatient clinics that see approximately 650 patients each month. The study subjects were all adult patients (ie, age 15 years or older) who were not suffering from psychological conditions and who had visited the KAMC dermatology clinics between July 16, 2011 and October 15, 2011.
The main goal of this study was to assess QoL in Saudi Arabian patients with skin disease. Based on previous studies, the expected prevalence of psychiatric morbidity in these patients was 24.4%. 19 Assuming a statistical significance level of 5% and a margin of error of 5%, the estimated sample size needed was 307 subjects. All of the patients attending the KAMC dermatology clinics during the 3-month study period who fulfilled the inclusion criteria and were willing to participate in the study were enrolled in the study until the required sample size was obtained.
Data collection
Following approval by our institutional review board and informed verbal consent from the patients, a pretested Arabic version of the Skindex-16 scale 18 was administered to measure the effect of skin disorders on QoL over the previous 7 days. The Skindex-16 questionnaire is simple and brief (16 questions) and focuses on three domains, ie, a symptoms domain (questions 1-4), an emotional domain (questions [5] [6] [7] [8] [9] [10] [11] , and a functional domain (questions [12] [13] [14] [15] [16] . The patients responded to each question with "never bothered", "rarely bothered", "sometimes bothered", "bothered most of time", or "always bothered". A five-point Likert scale (from 0 to 4 points) was used to score the questions. The scores for each domain were summed over the patients, and the percent score was calculated. A higher score reflects a greater impact of skin disease. The QoL range for each domain and the overall QoL were categorized as follows: poor QoL (,50%), moderate QoL (50%-75%), and good QoL (.75%).
The questionnaire consisted of the following types of questions:
• Sociodemographic characteristics, which included age, gender, educational level, marital status, and monthly income.
• Disease information, which included the skin disease diagnosis, course, and duration, and site of the lesion. 
Ethical considerations
Participation in the study was completely voluntary. The investigators explained the purpose of the research and how the survey would be conducted. Each patient was able to withdraw from the study at any time. Confidentiality was maintained throughout the study, and the subjects were assured that the results would be used only for the stated scientific research purposes. 
Results

Patient characteristics
A total of 283 patients with skin diseases were interviewed during the study period, representing a response rate of 92.2%. The patients were mostly of urban origin (91.2%), with approximately two thirds being females (63.3%), and one half being married (53.4%). One third were younger than 25 years (33.9%), and 20.1% were aged 40 years or more. The majority had completed their secondary education (79.5%), and the monthly family income was more than 5000 Saudi riyals for approximately two-thirds (68.6%) of the participants (Table 1) . More males than females had completed their secondary education (P = 0.025) and were married (P , 0.001).
Disease and treatment characteristics
Sebaceous and apocrine gland disorders were the most common diagnoses (24.4%), followed by pigmentary disorders (19.4%), eczematous dermatitis (14.5%), cutaneous infections (13.8%), and papulosquamous disorders (eg, psoriasis, 11.0%). Disorders of the hair follicles and connective tissue and immunological disorders were the least common disorders (6.4% and 5.3%, respectively). The head and face was most common lesion site (66.1%), followed by the upper and lower limbs (34.7% and 31.8%), back (32.9%), lower limbs (31.8%), chest or abdomen (31.4%), hands and feet (28.5% and 28.7%), and genitalia (13.4%). In the majority of patients, the condition was chronic (81.6%) and had lasted longer than 6 months (77.7%). Generalized lesions were seen in 43.8% of the patients, and a positive family history of skin disease was present in 28.3% of them.
The majority of patients were taking medication (73.9%). Topical treatments were the most common modality (64.3%), followed by tablets (42.2%), psoralen + ultraviolet A therapy (12.6%), and injections (3.0%). Other therapies, such as laser therapy and surgery, were used by 11.6% of the patients. Corticosteroid and isotretinoin medication were used by 19.4% and 12.4% of the patients, respectively.
Comorbidities were present in 31.4% of patients. Diabetes and hypertension were the most common disorders (43.8% and 47.2%, respectively), followed by heart disease (22.5%), thyroid disease (21.3%), psychiatric disorders (20.2%), and others (25.8%). No significant gender differences were observed for any of the disease or treatment characteristics. Table 2 shows the responses of the study subjects on the Skindex-16 QoL scale. The overall QoL of the patients with skin disease was good, with a total mean percent score of 31.80 ± 20.16. The emotional domain was affected most (mean percentage score 44.27 ± 27.06), followed by the symptom domain (mean percentage score 31.45 ± 28.40). The functional domain was least affected (mean percentage score 14.61 ± 22.75).
The symptom that most commonly bothered the patients always or most of the time was irritation from the skin condition (33.2%), followed by itching (29.7%). Worry was the emotional problem that most commonly bothered the patients always or most of the time (57.2%), followed by recurrence (45%) and embarrassment (33%). The effect on interactions with others was the functional problem that most commonly bothered the patients always or most of the time (15.6%). Table 3 shows the QoL scores on the Skindex-16 and its three domains. The majority of the patients reported good QoL (69.2%), with no significant gender differences submit your manuscript | www.dovepress.com
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(χ 2 0.153, P = 0.926). The highest mean score occurred in the functional domain (87.3%), followed by the symptom domain (72.4%) and the emotional domain (57.6%), with no statistically significant gender differences in any of these domains (P . 0.05). Figure 1 shows the distribution of the study sample by diagnosis and mean percent QoL score in the three domains of the Skindex-16 scale. Patients with eczematous dermatitis and those with connective tissue and immunological disorders had significantly higher symptom domain scores, which reflects a significantly greater physical burden (P , 0.001). There were no significant differences in the mean percentage scores for the emotional (P = 0.186) or functional domains (P = 0.877) by diagnosis. Table 4 shows the statistical associations of the total mean scores on the Skindex scale and its domains with patient disease and treatment characteristics. The symptom domain scores were significantly higher for patients who were older (t = 9.35, P , 0.001), of rural origin (t = 2.05, P = 0.041), not single (t = 11.53, P , 0.001), less educated (t = 2.03, P = 0.044), had acute disease onset (t = 2.36, P = 0.019), had their disease for 6 months or less (t = 2.87, P = 0.004), had comorbidities (t = 2.41, P = 0.017), or were taking isotretinoin (t = 5.61, P , 0.001). However, after adjusting for all of these variables, the following factors were significant predictors of poor QoL scores in this domain: old age (t = 2.95, P = 0.003), generalized spreading (t = 3.08), disease for less than 6 months in duration (t = 2.40, P = 0.017), and not taking isotretinoin therapy (t = 2.34, P = 0.02).
The following factors were significant predictors of poor QoL scores in the emotional domain: being female (t = 2.25, P = 0.025), having generalized spreading (t = 2.40, P = 0.017), having a positive family history of the same lesions (t = 2.88, P = 0.004), and not taking isotretinoin (2.31, P = 0.022). The only significant predictor of poor QoL on the functional domain was being from a rural area (t = 2.22, P = 0.027). The following factors were significant predictors of poor overall QoL on the Skindex scale: having generalized spread (t = 2.85, P = 0.005) and not taking isotretinoin therapy (t = 2.44, P = 0.016).
Discussion
Patients with skin diseases experience a wide variety of symptoms which affect their lives, ranging from trivial problems to major handicaps. 20 Although studies aimed at estimating the extent of their symptoms have been conducted in advanced societies, the QoL for patients with skin disease in developing countries has continued to be a major problem because related issues have not been adequately addressed. 21 In the present study, a reaction to health changes was clearly seen in all of the QoL domains. Some patients had good QoL, but others showed a poor QoL. This finding seems to suggest that people react differently to stressful experiences. However, the majority of patients reported good QoL (69.2%), with no significant gender differences. This result was generally more favorable than those seen in several previous studies that reported a significantly greater impact from skin disease. 22 This discrepancy may be explained by biases in questionnaire responses or cultural differences in the skin disease experience and perception of disability. Further studies are needed to investigate this issue.
The skin is undoubtedly the most visible organ determining appearance, and plays a major role in social and sexual communication. Appearance is important in social situations, and it influences social perceptions. 23 In the present study, being irritated by the skin condition was the most frequent symptom that bothered the patients always or most of time (33.2%), followed by itching (29.7%). In addition to causing physical discomfort and inconvenience, these symptoms have been found to influence the personal and social lives of patients, as well as their daily functioning and psychological status. 5, 20, 24 In the present study, worry was the most common emotional problem that bothered the patients always or most of the time (57.2%), followed by recurrence (45%), and embarrassment (33%). The effect on interaction with others was the most common functional problem that bothered patients always or most of the time (15.6%). Therefore, it is important that treatment, nursing, and care for these patients consider the patients' own QoL experiences. 8 QoL measures in patients with skin lesions can supplement measures of clinical severity for comprehensively assessing disease and treatment outcomes, and they are an important area for future research. In the present study, patients with eczematous dermatitis, connective tissue diseases and immunological disorders scored significantly higher in the symptom domain, which reflects significantly greater burden. In previous studies, papulosquamous disorders, connective tissue disease, and immunological disorders were the more disabling conditions. 13 However, poor adherence to therapy is correlated with poor QoL and is a barrier to successful treatment of skin diseases, such as acne 24 and psoriasis. 25, 26 The disability suffered by female patients was significantly greater than that suffered by males. This finding is similar to the results of international studies, which have reported higher scores for females. 27, 28 This gender difference has also been reported in patients with atopic eczema, [29] [30] [31] acne, 32 and various other skin diseases. 33 The increased QoL impact on females in this and other studies may be explained by the fact that women are often more emotional, sensitive, and conscious of their appearance in public; therefore, even slight dermatological manifestations may cause distress. This phenomenon may explain the significantly higher scores on the emotional domain seen for females in the present study. However, gender differences have not been consistent across all studies. A study conducted in the Qassim province of central Saudi Arabia 15 found no significant gender difference in QoL for patients with vitiligo. This finding is similar to some international studies that did not find a major gender effect on QoL. 34 These differences may be explained by differences in populations, sampling methods, study settings, and the spectrum of diseases studied. 13 The relationship between age and impairment caused by skin disease was also investigated. In many previous studies, no significant association was found. 13, 20 Other studies have reported significantly higher QoL impairment in younger patients. However, the present study found significantly higher scores in the symptom domain with increasing age and significantly higher scores in the emotional domain with decreasing age. However, after adjusting for other confounding variables, significantly higher scores with a significantly higher burden were evident in the older patients.
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This finding agrees with the findings of a previous study 35 in which older adults with acne vulgaris reported significantly greater overall QoL effects than did younger patients. This finding is interesting because of the prevailing perception of younger patients being more susceptible to the psychological effects of skin lesions.
The patients in the present study with lower education levels scored better in the emotional domain, and this finding agrees with other previous studies. 14, 16 This finding may be due to greater awareness of the problem and having more knowledge about the disease, leading to greater psychological impact from the disease. 16 The patients in our study with lower educational levels had worst scores in the symptom domain; however, after adjusting for potential confounders, no significant association was found between educational level and QoL scores. A previous study of Saudi subjects showed that patients with higher educational levels had the lowest scores on the social relationship dimension, which is probably due to this dimension representing the greatest level of interaction with others outside the nuclear family. 14 A lack of social support is an important predictor of poor physical and psychological functioning. 33, [36] [37] [38] [39] This fact explains the better QoL findings in patients of rural origin due to better family and social support. 16 In the present study, patients of rural origin had significantly higher scores on the symptom and functional QoL domains. However, after adjusting for potential confounders, this significant association between rural origin and poor QoL was evident only in the functional domain, which may reflect the uncertain access to medical care experienced by patients with rural origins.
Married subjects experience less severe impact of QoL than do the single and divorced subjects.
14 This finding may be explained by the more secure and stable life enjoyed by married subjects. 21 In the present study, married and divorced patients showed significantly greater effects in the symptom domain than did the single patients, reflecting greater suffering. The male patients were more likely to be married, and the female patients were more likely to be divorced. A married woman who develops vitiligo, for example, may experience marital problems that could lead to a divorce. 9 However, after adjusting for potential confounders, the association between marital status and QoL was not significant.
Studies of disease duration and QoL have yielded inconsistent results in adult patients, 40, 41 with some studies reporting that a longer disease duration was a predictor of impaired QoL 41 and others concluding the opposite. 40 It has been reported that a shorter duration of disease improves the bodily pain dimension and that the role of emotional and mental health dimensions is greater in patients with a disease duration of less than one year. 16 In the present study, patients who had skin lesions for 6 months or less scored significantly higher on the symptom domain than did patients who suffered for more than 6 months, even after adjusting for all potential confounders. A prolonged disease duration may enhance compliance and coping skills. 42 It has been suggested that the location of skin lesions is a significant factor that leads to QoL impairment, possibly because of its effects on identity development. 10 In the present study, 56% of the patients experienced localized skin lesions, most of which were on the hands and face. Adult studies have usually reported that dermatological diseases on visible areas of the body caused more impairment in QoL, especially in women. [43] [44] [45] However, women may effectively hide the lesions with cosmetics so that facial involvement may have no particular effect on their QoL. 10, 46 In the present study, the patients with generalized spreading to the extremities, face, and neck had significantly lower QoL in the symptom, emotional, and overall domains than did the patients with localized lesions, both before and after adjusting for all of the potential confounders; this finding is consistent with other studies. 14 QoL measures are increasingly used as a tool to assess treatment effectiveness. 47 Isotretinoin therapy is used to treat severe or recalcitrant acne. In the present study, patients treated with isotretinoin had significantly lower scores in all of the Skindex scale domains, denoting a significantly favorable impact on QoL. This finding agreed with many other studies that have reported significantly improved QoL in such patients 48 and a poorer QoL in those patients receiving topical treatments rather than isotretinoin therapy. 48 However, the treated patient population may influence the reported effects of systemic treatment on QoL. The patients who receive therapy may be more motivated and optimistic, and thus more likely to report benefits and endure more drug-induced toxicities than those not receiving treatment. 12 The presence of comorbidities with acne had the greatest impact on all of the SF-36 subscales. Its effects were statistically significant in areas all except for the role emotional subscale. 16 In the present study, comorbidities were noted in 31.4% of all patients, and their presence was significantly associated with higher scores on the symptom domain (reflecting a higher physical burden on patients) and a significantly lower functional domain score (probably due to managing these comorbidities in ways that might have diminished the functional impact of the skin lesion). Howsubmit your manuscript | www.dovepress.com Dovepress Dovepress ever, these associations were not statistically significant after adjusting for potential confounders,.
One of the main limitations of our study was the small sample size for each subgroup of skin lesions, which limited the generalizability of our conclusions and the power to detect differences in important subgroups. Another limitation was that the samples were selected from patients attending the dermatology clinics of a tertiary care hospital, implying that they were probably evaluated during the chronic stage of their conditions; therefore, the results cannot be generalized. In addition, the study was a crosssectional design for which the causal association between QoL and different characteristics could not be guaranteed. Future prospective trials may more clearly identify the impact of skin diseases on QoL. Finally, the Skindex scale is a generic instrument that may not be sensitive for detecting effects that are associated with specific diseases, and the combination of a generic and specific health-related QoL instrument would be most informative. 49 Aside from these limitations, the results of our study suggest that the QoL of patients with skin diseases, as measured using the culturally adapted Skindex-16 to suit the needs of the Saudi population, is generally good. However, marked differences in QoL scores from other studies may be due to cultural differences in the experience of skin diseases and the perception of disability. Significant predictors of QoL are not the same for the three domains of Skindex scale. However, generally speaking, a poorer QoL was significantly associated with female gender, older age, rural origin, positive family history of the same lesion(s), a shorter duration of lesion (less than 6 months), generalized spread, and absence of retinoid treatment. Educational programs are recommended for patients who are more vulnerable to having poorer QoL to prevent further impairment, as well as further studies of QoL in Saudi patients for specific diseases using diseasespecific instruments.
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